Abstract: Across the U.S., states have adopted Complete Streets legislative statutes-state laws that direct transportation agencies to routinely design and operate roadways to provide safe access for all users, including pedestrians, bicyclists, motorists, and public transit users. To date, there has not been a systematic and comprehensive analysis of the content and provisions of these laws. In this study, Complete Streets state statutes were identified using legal research databases. Using established legal mapping methods, a qualitative analysis was conducted of state laws that were effective through December 2018. A codebook and opensource data set were developed to support the public use of the data. Eighteen states and Washington, DC, have adopted Complete Streets legislative statutes. A total of 21 have been adopted, with 76% (n=16) of laws adopted since 2007. While the laws vary in content, detail, and specificity, several common provisions were identified across statutes. Complete Streets legislative statutes may be essential to ensure that road networks throughout states are safe, connected, and accessible for all users. This study provides key insights into the legislative landscape of Complete Streets state laws and makes available a new data set that can support future evaluations of these laws.
Introduction
Pedestrian and bicycle injuries resulting from collisions with motor vehicles have long been significant public health and transportation safety problems in the U.S. Each year throughout the nation, an average of nearly 5,000 pedestrians and over 700 bicyclists are fatally injured in collisions with motor vehicles, and tens of thousands more are non-fatally injured (National Highway Traffic Safety Administration, 2017). Pedestrian and bicyclist deaths have increased substantially in the last decade to comprise 20% of all U.S. traffic fatalities, resulting in the death of nearly one pedestrian every two hours and one bicyclist every twelve hours (National Highway Traffic Safety Administration, 2017) . Throughout the 20th century, laws adopted in the U.S. related to transportation, taxes, housing, and zoning collectively resulted in the prioritization of the automobile as the nation's primary mode of transportation. The 1956 Interstate Highway Act -funded by fuel taxes -led to the construction of a 41,000 mile interstate highway system developed specifically to "provide for the expected growth of motor vehicle traffic" (Eisenhower, 1956, p. 180) . Federal housing policies adopted as early as the 1920s incentivized buyers to purchase new single family homes outside of the urban core (Emerson, 2008) , which were in areas that could only be efficiently accessed by automobile. Zoning laws -which legislate land sizes, uses, and development in specific geographic areas -have generally focused on perpetuating low-density growth patterns and auto-centric sprawl (Jewitt, 2016) . As a result, U.S. roadways have been principally constructed to accommodate motor vehicles above and beyond all other modes of transportation. This "auto-normative paradigm" of transportation planning in the U.S. has contributed to automobile dependency, suburban sprawl, and ultimately, increased injurious interactions between motor vehicles, pedestrians, and bicyclists (Buehler, 2014; Zavestoski & Agyeman, 2015, p. 1) .
After decades of increasing injury rates, efforts to improve pedestrian and bicycle safety in the U.S. through built environment policy began to coalesce in the 1970s. The Federal-Aid Highway Act of 1973 provided states and communities with more discretion over their transportation infrastructure, thus opening the door for initial investments in active transportation projects (Fields & Cradock, 2014) . Several community groups, advocates, and state and local governments began to promote "routine accommodation" policies, which encouraged or required transportation agencies to accommodate pedestrians and bicyclists with appropriate facilities (e.g., sidewalks, protected bike paths, pedestrian refuge islands, etc.) as a routine part of their roadway planning, design, construction, operation, and maintenance activities (Chicago Metropolitan Agency for Planning, 2015; Contra Costa Transportation Authority, 2015; Geraghty et al., 2009; Handy & McCann, 2011) . Although meaningful to transportation practitioners and advocates, routine accommodation was not a term that was commonly known by policymakers or the public. Eventually, an alternate term -Complete Streets -was introduced in (McCann, 2013 . The terms routine accommodation and Complete Streets began to be used interchangeably, and the U.S. Federal Highway Administration (FHWA) refers to both terms synonymously (Federal Highway Administration, 2015) . By adopting a Complete Streets policy, states and local jurisdictions can direct "transportation planners and engineers to routinely design and operate the entire right of way to enable safe access for all users, regardless of age, ability, or mode of transportation" (National Complete Streets Coalition & Smart Growth America, 2018c, p. 1); ultimately, "pedestrians, bicyclists, motorists and transit riders of all ages and abilities must be able to safely move along and across a complete street" (McCann, 2013, p. 26) .
As of December 2018, over 1300 state, regional, and local governments have adopted Complete Streets policies, totaling more than 1400 policies nationwide (National Complete Streets Coalition & Smart Growth America, 2018b) . Complete Streets policies have been adopted in a variety of forms, including comprehensive plans, design manuals, departmental policies, resolutions, executive orders, and laws (National Complete Streets Coalition & Smart Growth America, 2018a) . Despite the variety of policy types that exist, adopting Complete Streets legislation at the state level has been considered essential to create statewide transportation networks that give people the choices and access they need. This is due to the fact that "states control many community roadways and often set the standard for streets in cities and counties" (AARP, Seskin, & McCann, 2013, p. 3) . Although the degree of influence that state laws have over road design varies by state, legislative action at the state level can be critical to ensure that state transportation agencies make a long-term, statewide commitment to road safety for pedestrians, bicyclists, and other non-motorized road users.
As Complete Streets policies have been increasingly adopted, these policies and their potential impacts have been assessed from a variety of perspectives. As transportation professionals, Carter et al. (2013) explored the effect of specific transportation system elements (e.g., posted speed limits, number of vehicle lanes, lane width, parking occupancy, etc.) on levels of service for key modes impacted by Complete Streets, including pedestrians, bicyclists, transit users, and automobiles. Economists Vandegrift and Zanoni (2018) assessed the impact of Complete Streets policy adoption on amenity value for local residents using house prices. Keippel et al. (2017) described collaborative efforts between health care and public health partners in Billings, Montana who used a gender equity-infused process to adopt a local Complete Streets policy. Moreland-Russell, Eyler, Barbero, Hipp, and Walsh (2013) Legislatures, 2018) . However, to date there has not been a rigorous analysis of these policies that can be defined as policy surveillance: the "ongoing, systematic collection, analysis, interpretation, and dissemination of information about a given body of public health law and policy" (Chriqui, O'Connor, & Chaloupka, 2011, p. 21) . This paper focuses on Complete Streets policy surveillance and makes two key contributions to advance public health, transportation, and legal research in this area: (1) It assesses the current landscape of Complete Streets laws that have been adopted by state legislatures in the United States; and (2) It describes the first open-source data set of Complete Streets state laws that can be used to support future policy evaluation research. Our systematic and comprehensive analysis of state Complete Streets laws is an initial step toward helping policymakers, practitioners, and researchers better understand the content, features, and provisions of these laws and to ultimately enhance their utility, implementation, and impact.
Methods
Informed by established legal mapping methods (Burris, 2018; Harvey, 2013; Ibrahim, Anderson, Burris, & Wagenaar, 2011) , a systematic qualitative analysis was conducted of Complete Streets legislative statutes made effective between January 1972 and December 2018. LexisNexis Academic and Fastcase legal research databases were used to search for and obtain full statute texts across all 50 states and Washington, DC. The search terms that were used included: "complete streets," "pedestrian facilities," "pedestrian accommodation," "pedestrian and bicycle," "pedestrian or bicycle," "road construction," and "routine accommodation." To validate and inform the search results, comparisons were made between the laws obtained through the two databases and a publicly available list of known state Complete Streets statutes that have been documented by the AARP et al. and the National Complete Streets Coalition (AARP et al., 2013; National Complete Streets Coalition & Smart Growth America, 2018a) . In cases where only a citation or act number was available in either database, websites of state legislatures were visited to obtain the full statute texts.
After reviewing the text of each statute, a list of variables were developed and defined to systematically code the statute texts. Variables were informed by the text of the laws themselves, as well as policy elements developed by the National Complete Streets Coalition to describe a comprehensive Complete Streets policy (National Complete Streets Coalition & Smart Growth America, 2012) . To ensure familiarity with legal terminology, two law students coded each of the statutes. An initial list of variables and definitions was reviewed and refined by the coders and supervising researcher through an iterative process. Laws were coded for a total of 35 variables within 16 discrete categories, including road user types, roadway development and maintenance activities referenced, and provisions related to design standards, exceptions, and funding allocations (Table 1) . 
Category

Definition Number of Related Variables
Statute Adopted
The state adopted or did not adopt a Complete Streets statute 1 Date Effective* Date on which the law was scheduled to take effect 1
References "Health" and "Safety"
Provision that states a purpose of the law is to address "health" and/or "safety" 2
References "All Transportation Projects"
Provision that states that the law applies to "all transportation projects" related to roadways that are undertaken within the state Each student coded the laws for all variables separately, blinded to the other's results. To calculate interrater reliability, half of the coded statutes were randomly selected using the random number generator in Microsoft Excel. Interrater agreement was calculated to be very high at 0.92 (κ = 0.84), indicating strong interrater reliability (McHugh, 2012) . Divergences were reviewed by the supervising researcher and both coders; through several discussions, the divergences were ultimately resolved within the data set. Upon completing the coding process, the codebook was finalized to include variable names, definitions, values, labels, and notes. The full data set, codebook, and decision rules are available on Mendeley (https://data.mendeley.com/datasets).
Results
As of December 2018, 18 states and Washington, DC, had collectively adopted a total of 21 laws* that could be categorized as Complete Streets legislative statutes. Findings for all state laws identified by the study were summarized temporally, contextualized by historic events associated with the adoption of state Complete Streets laws in the U.S. (Figure 1 ). As part of our analysis, we highlighted four common provisions across statutes that may be of legal, political, and research interest due to their potential connections to policy implementation (Table 2) . These provisions -displayed in a geospatial distribution of all Complete Streets state laws (Figure 2 ) -include those that: (1) encourage or require the accommodation of pedestrians and bicyclists in local plans; (2) indicate whether or not the law applies to state and federally-funded roads; (3) reference specific funding allocations to support the construction and maintenance of accommodations for pedestrians and bicyclists; and (4) refer to network connectivity as an explicit purpose of the statute. These four provisions were specifically highlighted due to their connections to the funding, feasibility, and use of Complete Streets-related infrastructure -topics that have previously been of key interest to government agencies, lawmakers, and constituents (Dodson et al., 2014; Heinrich, Aki, Hansen-Smith, Fenton, & Maddock, 2011) . Metropolitan planning organizations (MPOs) and local governments often have primary responsibility for funding and implementing pedestrian and bicycle planning projects, including those associated with Complete Streets policies (Handy & McCann, 2011) . As such, laws that require the accommodation of pedestrians and bicyclists in local plans and include specific funding allocations to support these accommodations could help ensure that they are implemented by MPOs and local government agencies. In keeping, a provision that specifies its applicability to both state and federallyfunded roads may help ensure that the law is applied to all roads within the network, whether they are constructed and maintained using state tax dollars or through federal funding programs. Finally, the provision related to network connectivity was highlighted due to the importance of interconnectivity between disparate pedestrian and bicycle accommodations along roadways. These interconnections are essential to ensure that street networks are efficient and practical for users. However, none of the Complete Streets legislative statutes in this analysis were found to include all four provisions; furthermore, four statutes did not include any of these provisions (Colorado, Illinois, Massachusetts, and Rhode Island). and bicycle accommodations can ensure that some state funding is regularly allotted to support these efforts, and can also prevent the law from becoming an unfunded mandate. Six statesnearly 30% of all laws -include provisions that refer to how funding should be allocated to support transportation facilities for non-motorized road users. • Network Connectivity: As noted by Zavestoski and Agyeman (2015, p. 7) , streets are "significant social and symbolic spaces where users are linked to intersecting economic, transportation, food, cultural, and governance systems." However, in practice, many engineering projects intended to accommodate pedestrians and bicyclists result in disconnected facilities that span only a few blocks. Larger infrastructural projects may not consistently span an entire neighborhood or district. Without network connectivity, non-motorized road users -pedestrians in particular -may be unable to fully benefit from well-intentioned facilities that simply do not provide safe, continuous, and interconnected pathways to goods and services. Of the 21 Complete Streets legislative statutes identified by this analysis, nine laws (43%) refer to network connectivity as an intent of the law. 
Discussion
Our study builds on previous research related to the prevalence and diffusion of Complete Streets policy adoption (Carlson et al., 2017; Moreland-Russell et al., 2013) by conducting a systematic inventory and analysis of Complete Streets laws that have been adopted by state legislatures. Our study found that over one-third of U.S. states and Washington, DC, have adopted a Complete Streets legislative statute across all four U.S. Census regions. While these laws vary in approach and specificity, the laws were coded for a total of 35 variables across 16 categories of provisions. Four common provisions were highlighted due to their potential connections to policy implementation. Despite the sheer volume of Complete Streets policies that have been adopted, this is the first study to date that has utilized a systematic approach to assess the specific elements and provisions of Complete Streets state laws. While many more local and regional-level Complete Streets policies have been adopted, we looked specifically at state legislation given the potential wide-ranging impacts of these laws. State statutes can have significant influence over policies that are adopted and implemented at local and regional levels; state transportation laws in particular can impact the design, structure, and functionality of statewide road networks, even those under the jurisdiction of local transportation authorities. Although the first routine accommodation statute was made effective in 1972, only four additional statutes were adopted in the subsequent three decades. However, once the term, "Complete Streets," was coined in 2003, it helped spark the U.S. "Complete Streets movement": a "broad coalition of bicycle riders, transportation practitioners, public health leaders, older Americans, smart growth advocates, real estate agents, and more" that worked collectively to "build streets that are safe for everyone" (McCann, 2013, p. 2) . This coalition -officially known by 2005 as the National Complete Streets Coalitionprompted renewed momentum behind the adoption of state and local Complete Streets policies. Prior to the existence of the National Complete Streets Coalition, the adoption of policies related to routine accommodation had been relatively sluggish. However, following the establishment of the Coalition, efforts to get Complete Streets policies enacted by governments intensified. Increased citizen participation in transportation planning processes and enhanced advocacy for an "improved quality of life-centered transportation system" resulted in an uptick in the adoption of a variety of Complete Streets policies (Fields & Cradock, 2014, p. 326) . The Complete Streets movement has also been bolstered by demographic trends: national surveys have revealed that Americans are largely supportive of communities that are designed for safe walking and biking (Fairbank Maslin Maullin Metz & Associates and Public Opinion Strategies, 2012; Weigel & Metz, 2010) . Additionally, the baby boom generation -one of the largest generations in history -will require pedestrian-friendly streets and public transportation options as they age in order to travel safely and independently within and beyond their residential communities (Transportation for America, 2011).
While policymakers and practitioners have found that adopting Complete Streets laws can be relatively straightforward, they have found that effectively implementing these laws can be much more challenging (Schmitt, 2013) . Implementation can be particularly difficult when a policy requires the interpretation and application of potentially vague language, cooperation across a variety of agencies and jurisdictions, and significant changes to entrenched processes and systems. Understanding how and to what extent specific provisions are being implemented as intended and identifying specific factors that can make policy implementation easier or more difficult are important areas of future research. Additionally, the adoption of Complete Streets legislation is only one of several state policy approaches that may be utilized to enhance the safety of pedestrians and bicyclists. Many other well-known policy approaches attempt to regulate the behavior of motorists (e.g., speeding laws, driver education policies, etc.). Determining how these laws interact with Complete Streets policies to impact pedestrian and bicycle safety is a further area of potential research.
It is also important to note that laws are not enacted and implemented in a vacuum; the connections between Complete Streets policies and other socioeconomic forces, political contexts, and legal circumstances should also be investigated, as well as their impacts on issues related to equity and social justice. Laws can only be strengthened and enhanced by understanding that success does not stop at policy adoption; rather, laws must be kept relevant and effective based on findings from policy evaluations that investigate their implementation and impact. More research is also needed to understand how Complete Streets laws may impact specific health outcomes and to determine if specific provisions can be linked to policy effectiveness. Understanding the specific features and elements of Complete Streets laws is a critical first step in determining how the adoption and implementation of these policies may be connected to important health and transportation safety outcomes.
Claims that Complete Streets policies improve pedestrian safety, increase physical activity levels, decrease motor vehicle crashes, and reduce obesity have been promoted by a variety of federal agencies and professional organizations in the U.S., including the FHWA, the Centers for Disease Control and Prevention (CDC), the American Planning Association (APA), and the American Society of Civil Engineers (ASCE) (American Planning Association, 2015; American Society of Civil Engineers, 2011; Khan et al., 2009; Smith, Reed, & Baker, 2010) . However, these claims have only been based on evaluations of specific pedestrian and bicycle facilities, such as raised medians, signalized intersections, sidewalks, and pedestrian overpasses (Campbell, Zegeer, Huang, & Cynecki, 2004; King, Carnegie, & Ewing, 2003; Retting, Ferguson, & McCartt, 2003) . True tests of these claims require thorough evaluations of Complete Streets policies, including potential impacts of their adoption, provisions, and implementation processes. However, evaluations of Complete Streets policies are exceptionally limited, particularly with regard to their direct impacts on specific public health outcomes. Our evaluation of Florida's 1984 Complete Streets state law confirmed that the law was associated with a 29-year decrease in pedestrian deaths statewide, saving more than 3500 lives over that period (Porter et al., 2018) . Several provisions of Florida's Complete Streets statute may have contributed to this outcome: the law states that the accommodation of pedestrians and bicyclists should be included in all state, regional, and local transportation plans. The law also refers to specific funding allocations that can be used to support pedestrian and bicycle facilities and interconnected street networks, as the state department of transportation is directed "to support a statewide system of interconnected multiuse trails and to pay the costs of planning, land acquisition, design, and construction of such trails and related facilities" ("Florida Statute § 335.065 Bicycle and Pedestrian Ways Along State Roads and Transportation Facilities," 1984, p. 2) .
Despite these promising findings, recent increases in pedestrian and bicycle fatalities nationwide indicate that significant systemic, comprehensive, and long-term changes will be necessary to reduce these deaths. In addition to the adoption and implementation of Complete Streets policies, advances and improvements are needed in other complemental strategies, including land-use and zoning policies, community design practices, driver education and licensing, mass transit accessibility, traffic law enforcement, and transportation technology (Buehler & Pucher, 2017; Schneider, 2018) . Potential connections between these strategies, Complete Streets policies, and public health outcomes can be identified and confirmed through further evaluation research.
Limitations
As with any study involving qualitative research, the analysis of legal texts is inherently subject to interpretability. However, a set of decision rules were included with the codebook to ensure that coders' interpretations of specific policy provisions were clearly documented for future users of the data set. Additionally, the data set includes an analysis of the statute text as enacted; as a result, this inventory can be used by practitioners, researchers, and policymakers to identify specific policy elements and assess variations in these laws across states. However, given the lack of information regarding how and to what extent laws are being implemented across states, this study cannot draw conclusions regarding the quality or efficacy of specific state laws.
Conclusions
This study contributes to current efforts to better understand the Complete Streets legal landscape by describing the current status of Complete Streets state laws. At the time of this study, 18 U.S. states and Washington, DC, collectively adopted a total of 21 Complete Streets statutes. Although the laws vary by the type and number of provisions included, there are 16 discrete categories that were coded across all laws. Four common provisions were investigated in more detail due to their potential connections to policy implementation and interest to lawmakers, constituents, and practitioners: 48% of laws (n=10) include provisions that encourage or require the accommodation of non-motorized users in local plans; 24% of laws (n=5) explicitly apply to both state and federally-funded roads; 28% of laws (n=6) describe specific funding allocations that are to be used for pedestrian and bicycle accommodations along roadways; and 43% of laws (n=9) refer to network connectivity as an intent of the law. Our study contributes to future evaluations of Complete Streets state laws by creating a comprehensive, open-source data set that describes specific policy elements and provisions across laws. This data set can be used by researchers, policymakers, and other stakeholders to further evaluate Complete Streets state laws by examining specific policy features, analyzing variations in statute texts across states, testing provisions to identify implementation gaps, and determining how to further strengthen current and future laws.
